Given the economic and commercial implications of sports, the media value of players and teams is considered a major asset in professional sports businesses. This paper aims to assess the economic value of intangible assets in the tennis industry. In order to rank the media value of professional tennis players (both men and women), we measure the intangible talent of players based on their exposure in the mass media. We use the ESI (Economics, Sports and Intangibles) methodology to examine some issues related to the competitive structure of tennis. Then, we explore whether policies regarding prize money could be more efficiently designed to account for the economic contribution of the players. The paper uses weekly data on the media presence and popularity of 1,400 professional tennis players (700 women and 700 men competing in 2007, respectively, in the WTA and ATP). 
Introduction and methodology
Given the economic and commercial implications of sports, the media value of players and teams is considered a major asset in professional sports businesses. In addition to sport talent, professional players possess other skills that the general public find attractive and are considered potential revenue sources. In so far as both sport and nonsport related skills are appreciated in the media, the task of evaluating the intangible talents of players can be performed by appraising their media value.
The notion of media value is thus used to designate the economic value that individuals and institutions achieve thanks to their recognition in the mass media. In professional sports, as well as in other entertainment industries (such as cinema, art, music, etc.), media value has become a major asset on the basis of which an increasing number of firms develop their businesses. This paper aims to assess the economic value of intangible assets in the tennis industry. More specifically, it establishes procedures to measure the intangible talent of players based on their exposure in the mass media. In addition to ranking the media value of professional tennis players (both men and women), we examine some issues related to the competitive structure of tennis. Then, we explore whether policies regarding prize money could be more efficiently designed to account for the economic contribution of the players who produce spectacle in sporting events.
Building on the ESI (Economics, Sports and Intangibles) methodology, we have developed indexes to assess the economic value of talent, as captured by the degree of interest expressed by fans and the exposure achieved in the media. As mentioned previously, the ESI media value approach permits an evaluation of the players' personal talents and attractiveness beyond the contribution directly linked to sport performance.
The basic guidelines of the ESI methodology consist of analysing two complementary elements: popularity and notoriety. The ESI comprehensive index of media value is then computed by combining the popularity and notoriety indexes. Based on the individual appraisal of media value, it is also possible to develop measures of media value for teams, leagues, institutions, etc.
The popularity index captures the interest that a given player or team generates among people around the world. To measure the popularity of individuals or institutions, we analyse the share of attention that the protagonists draw from supporters and the general public (as captured by the Internet traffic: websites, specialised sites, blogs, home pages, etc.). Then, to obtain the popularity indexes of teams or leagues, we simply compute aggregate figures based on individual records.
Similarly, the notoriety index reflects the mass media exposure of individuals or teams. To evaluate the notoriety rank, we examine the number of news articles published, in the selected prominent languages, associated with each player in a given period of time. Therefore, the notoriety element reflects the mass media exposure of individuals that results from their sport performance or is attached to the social recognition of their personal characteristics.
The strength and broad scope of the ESI methodology derives from its capacity to provide homogeneous indicators of media value. These ratings can be applied to examine sport disciplines, as well as other entertainment industries. The homogeneous and reliable nature of ESI rankings permits accurate comparisons between individuals and over time, based on comparable records on media value.
Depending on the type of analysis, the records are gathered on a monthly or weekly basis. To describe changes in the media's perceptions of a player over the course of a season, for instance, collecting records twice a week may be appropriate. Instead, if the aim is to calculate annual rankings, the meaningful procedure consists of computing the average for the entire year. The ESI methodology has been successfully applied in recent years and has permitted evaluations of the media values of professional sport competitions within the context of football (European domestic leagues, UEFA Champions League, the World Cup, etc.), basketball (NBA, ACB and Basketball World Cup), and Formula 1. ESI data sets also include other fields, such as golf, cycling, and baseball.
In addition to providing information on the levels of media value and popularity of prominent tennis players, our analysis permits us to address questions within the fields of labour and industrial economics. Consider, for instance, the relationship between productivity (both sport performance and media value) and earnings in tennis or the competitive structures of the main tournaments.
Once the main aspects of the ESI methodology have been described, the following pages address various aspects related to media value in professional tennis. The most relevant issue that we examine here is perhaps the extent to which policies regarding prize money could be more efficiently implemented. From an economic point of view, the structure and organisation of sport industries should be arranged to reward the agents involved in entertainment provision in keeping with their economic contributions.
Related literature
Nowadays, an increasing number of economic activities are based on the exploitation of intangible assets. Thus, there is an urgent need to devise tools for evaluating intangibles, especially in businesses where assets of this kind are the most valuable revenue source (Hall, 1992) . Some papers highlight the complexity of this endeavour, due to the nature of the assets to be evaluated (see for instance Lev, 2006) . To address this issue, we adopt an innovative methodology, the description of which is one of the relevant contributions of these pages.
First, note that the tennis industry is a peculiar market within the entertainment business. Considering the large size of the professional sports industry, it must be understood as one of the most significant entertainment providers. As a business, the tennis industry builds on the talent of its players, whose performances generate sport success and awards. Therefore, measuring sport talent (largely intangible) is critical to explore the potential sources of revenues.
Second, the professional tennis market has been drastically transformed recently through technological progress. Due to the development of mass media, large numbers of new "consumers of leisure" have gained access to the tennis (media) industry. As a result, a tremendous increase in the size of the market (and consequently, in the amount of revenues) has taken place.
Attempts at approximating the value of the players' economic contribution have generally been restricted to their sport performance, as for instance in the works by Scully (1974) or Berri (1999) . 1 However, given that the actual contribution of players is also related to their skills as media leaders, we must go beyond mere sports achievements to obtain a complete picture of the matter. In other words, most studies conducted thus far have not managed to accurately evaluate the overall contribution of players, as they neglect essential aspects of the business linked to mass media power.
Besides, there are other aspects of the sports industry that should be considered. As mentioned previously, due to the economic implications of modern sports, the media value of players is a key asset for organising professional sports as a business. On the one hand, this type of industry is characterised by the typical contest system, which draws attention from the fans through the uncertainty attached to the unpredictable outcomes of matches (see Szymanski, 2001 and 2003) .
On the other hand, the tennis industry is a winner-take-all market. According to the winner-take-all hypothesis, proposed by Frank and Cook (1995) , workers who are slightly better than others become winners in the market and receive much higher earnings than the losers (the wages of the former group exhibit a more than proportional size with respect to its productivity). Typically, in this type of industries, a limited number of leaders achieve "superstar" status, thereby attracting extra high earnings.
In the economics literature, Noll (1974) and Rosen (1981) have already referred to the phenomenon of superstars. More recently, Dobson and Goddard (2001) stressed again that skewed earnings distributions might stem from the scarce supply of outstanding talent, along with the large audiences they attract. Thus, a reduced number of people dominate the activities they engage in and earn enormous rewards. Frank and Cook (1995) remark that these markets (professional sports, pop culture, arts, etc.) exhibit similar reward structures, in which many individuals compete for a few large prizes at the top. As pointed out by Pujol (2007 and , the winner-take-all element is at work in several sports industries.
Moving into a different area, we must be aware that sports are also present in the field of brand development and sponsorship. The reputation of a brand is typically constructed on the basis of strategic intangible assets that, in the context of sports, essentially consist of player talent and sport achievements. Brand development is also closely linked to merchandising, broadcasting rights, and other commercial sources of revenues. 
Data description and media value rankings
In this study, we use weekly data on the number of news articles and the cumulative Internet exposure of the top 1,400 professional tennis players: 700 women from the WTA and 700 men from the ATP in 2007. (ATP denotes the Association of Tennis Professionals, formed in 1972; WTA is the Women's Tennis Association, founded one year later). The data come from different sources: the data on media value are calculated by the authors, while the information on the other variables, such as money prizes, tournaments, etc., was obtained from the official web pages of the ATP (http://www.atptennis.com) and the WTA (http://www.sonyericssonwtatour.com). Table 3 .1 reports the media value rankings of the top male tennis players in 2007. The magnitude of this index indicates the multiple by which an individual player multiplies the media value level of the normal (average) individual in our sample. First, we identify Federer and Nadal as the undisputed leaders of tennis media value in 2007. This conclusion refers to the men's rankings but also applies to the comprehensive mixed ranking with all 1,400 players (reported in Table 3 .3 and computed using records of all players either in the ATP or WTA tour). According to our estimations, Federer received (on average throughout the year 2007) a degree of attention 43.5 times larger than the interest achieved by the average tennis player in the sample, which in this case consists of 700 players. Similarly, Rafael Nadal receives 37 points in the ESI ranking, meaning that he enjoys a level of media value 37 times greater than the average player.
Similarly, Table 3 .2 presents the results for the top 700 women players. Justine Henin is the leader among women, while Maria Sharapova (6 th in the combined ranking of Table  3 .3) holds the 2 nd position, receiving a share of attention that clearly exceeds the predicted level that one should expect if relying exclusively on sport performance. This particular feature will be examined and further explained in sections 4 and 5. One significant finding of this analysis is the large distance found -in terms of media value -between the few leaders in the rankings and the remaining players. In the ATP tour, a large gap separates the top 2 superstars (Federer and Nadal) from Andy Roddick, who is the third player in the ranking. A similar situation holds for the upper part of the women's WTA tour.
This feature suggests that the winner-take-all element is present in tennis. Moreover, as will soon be illustrated, it affects the monetary rewards as well as the distribution of media value concentration. That is precisely why, when conducting the empirical analysis, we include qualitative variables to account for "super star" players.
A cursory inspection of the tables also demonstrates the close correlation between media value and sport performance (captured by WTA or ATP points). This is corroborated by the usual statistical tools, as the correlation coefficient is 0.94, very high indeed.
Thus far we have computed separate rankings for men and women. This choice seems to be imposed by the structure of tennis competition itself, as the tournaments are typically organised by grouping men and women separately. The same can be said of the rating systems: the WTA and ATP rankings. At this point, it must be noted that among the advantages of the ESI approach is precisely the homogeneous character of its rankings, which permits conducting a joint analysis of men and women.
The joint mixed index (for the full sample) is then computed by including both the 700 men and 700 women. In line with this new arrangement, the ESI index is now expressed with respect to the average value of the representative player in the data set of 1,400 players. Table 3 .3 presents the results of this exercise, which enable us to fairly compare the index for all the players, either men or women. First, note that five women are found in the group of the top 10 most popular tennis players in the world. Notice further that Henin's prominence in 2007 (she has more than twice the points of Sharapova in the WTA ranking) does not correspond to an equivalent proportion with respect to their relative positions in terms of media value. It is also noteworthy that Hewitt (23 rd in the ATP) displays a greater level of media value than Anna Ivanovic, despite her being the 4 th player in the WTA ranking. The reasons behind these outcomes are discussed in Section 5.
Second, we found evidence again of the winner-take-all effect, which may help to explain the high degree of media value concentration in tennis. This phenomenon especially affects individuals situated in the upper tier of the distribution, an assertion that can be inferred from the substantial distance that separates the leaders in the rankings and their direct rivals. The economic and media status of Nadal or Federer is far beyond the levels of other tennis players. Additionally, a similar feature applies, albeit to a decreasing extent, all along the media value distribution function.
Moreover, as the following sections demonstrate, the winner-take-all structure affects the media value distribution as well as the distribution of tennis players' earnings. That is to say, the media value of tennis players -and hence the total money prizes -grows more than proportionally compared to sport performance or productivity.
Our analysis also reveals that most of the attention in the mass media is absorbed by a limited number of super stars. Some information may help to illustrate this point: the top 20 players (out of 1,400) generate 30% of the total media value in tennis, even if the degree of concentration differs in the WTA and ATP tours. The left diagram of Figure 3 .1 summarises the analysis by dividing the sample into two groups by sex. The group of the top 10 women accounts for more than 37% of the overall media value generated by female players, whereas the corresponding figure is approximately 27% for men. By examining the 70 most relevant women and the top 70 men (the top 10% of each group), we conclude that they are responsible for 77 and 67%, respectively, of the overall media value in tennis. Similarly, to account for nearly all of the media attention generated by the tennis industry, one only needs to consider 25% of the players, as they represent more than 90% of the media value of tennis.
Another important matter seems to be the different structures in the level and share of media value in tennis exhibited by men and women. The right side diagram in Figure 3 .1 conveys information that is useful in two respects. First, it enriches the approach by distinguishing between the two elements that define media value: the notoriety and popularity indexes. Second, it presents a full account of the percentage of notoriety and popularity that correspond to men or women at every stage of the cumulative distribution (starting from the player with the highest rating and moving down to the player in position 1,000).
One conclusion of this analysis is that both notoriety and popularity exhibit a similar evolution, with respect to the percentage shares corresponding to men and women. However, the most interesting feature disclosed here is that ATP players attract a much higher level of interest than women (from fans and the public) in the mass media. The share of popularity produced by male players is above 70% for top players and tends to stabilise at approximately 68% when more than 200 players are considered (implying that women are responsible for only 32% of the overall popularity of tennis). Similarly, the share of notoriety attached to men ranges from between 67% for small samples and 62.5% if considering more than 200 players. This point motivates the empirical analysis in Section 5 and is considered perhaps the main contribution of the present study. Men share of Popularity and Notoriety (the difference to 100 is the % for women) Notoriety Popularity
Sources of media value in tennis
It has already been stressed that, in markets such as the tennis industry, the media value of players is a major revenue source. Some individuals are endowed with outstanding performance skills (exclusive factors that are considered irreplaceable), which allow these individuals to accrue large economic revenues.
This section examines the sources of media value in tennis, focussing on the extent to which sport performance enriches the media value status of players. In line with the previous results, we find that the sport achievements of tennis players largely determine the sizes and changes in their media value figures.
Some reports produced by ESI revealed a strong statistical relationship between sport success and media value, a feature occurring for individual sports and for team sports. The specific direction of the causal link (from sport performance to media value), although not easily verifiable through empirical analysis, is solidly based on theoretical arguments and common sense. Previous studies have recognised media value as a critical factor to predict potential revenues in sports industries. 4 Before presenting the results of the regression analysis, Table 4 .1 reports the summary statistics of the main variables. The empirical analysis in this section aims to identify the primary factors that are at the root of media value in tennis. Moreover, it explores whether there are significant differences between men and women in this regard.
For this purpose, and provided that the structures of the tournaments and the rating system is separated by sex, the regressions are run separately for the two subsample groups of men and women. Note also that, although the data set initially comprised 700 men and 700 women, missing values of some variables have forced the sample to be restricted to 680 and 698 players, respectively.
In the estimations we present hereafter, our baseline model adopts the "MediaValue" index as the dependent variable. However, bear in mind that the ESI media value ranking is constructed by combining the notoriety and popularity indexes, reflecting mass media exposure and the number of news articles associated with the players. Hence, we can always take the option of using either "Notoriety" or "Popularity" as other alternative dependent variables; this approach permits the exploration of aspects that would otherwise remain unknown. (The three alternative dependent variables must of course enter separately into the regressions).
As for the explanatory variables, current and past performances are the main factors to be examined. Among the various ways to evaluate sport performance in tennis, we initially employed the total cumulative points accrued over the season by players in the WTA or ATP tours. These variables were denoted "PointsWTA_2007" or "PointsATP_2007", for 2007, and "PointsWTA_Past" or "PointsATP_Past" to account for the average (annual mean) of the points accrued between 2002 and 2006. 5 Although the estimations of this model were satisfying, we prefer reporting the results of an alternative approach that captures sport performance by calculating the sport achievement per tournament. The results were nonetheless essentially similar.
The chosen explanatory variable is thus defined as the ratio of the cumulative number of points (WTA or ATP) accrued in the season over the number of tournaments played. The variables are denoted "PointPerT_2007", for year 2007 records, and "PointPerT_Past", for the average computed for the previous five seasons.
To complement the variables for sport performance, and due to the presumed winnertake-all element, dummy variables are also included in the regressions. They take a value of 1 for the winners in the market (tennis superstars) and 0 for the other players. We consider superstars to be the players who receive the highest levels of exposure in the media, as measured by the "MediaValue" index. The names of these qualitative variables are "WinT-All_mv2", for the 2 men or women with largest media values; and "WinTAll_mv4" for the 2 second-best players (the 3 rd and 4 th superstars of WTA or ATP tour). We have run the regressions using two variables of this type, although the number of superstars is of course a matter of choice. 6 The set of explanatory variables also includes the number of tournaments played in the 2007 season: "NoTourn_2007" and the average number of competitions in which the players have participated in the previous five tennis seasons: "NoTourn_Past". These two variables are potentially relevant, as the more exposed a player is in the mass media, the greater attention he actually receives.
Finally, in addition to the main variables, one auxiliary variable is included to correct for some deficiencies in the measurement process of the dependent variable. As explained in the methodological introduction, the procedure for computing the notoriety levels of players consists of quantifying the number of news articles associated with them over the season. In doing so, we include articles in some of the most relevant languages: English, Spanish, French, German, Italian, Portuguese and Dutch. However, other important languages -such as Chinese or Russian-were ignored. As a consequence, measurement errors may be relevant, and this problem ought to be addressed to avoid bias and distorted results. Because no better way to address the matter was feasible, we include a qualitative dummy variable to control for players whose languages were neglected in the searching stage.
Other technicalities must be noted. First, to avoid heteroskedasticity problems, we have computed robust standard errors estimations. Second, to compare the weight of each explanatory variable relative to the others, elasticity ratios ("ey/ex", computed at the mean of the respective variable) are reported at the bottom of the tables. 7 Table 4 .2 gathers the estimation results of the regressions for men and women. The existence of four models (reported in 4 columns) is the result of estimating both regressions for the full sample (700 players) and for the top 300 players; a procedure that is suitable to cross check the validity of the results.
The similarity of the estimations made for the four models indicates that the results can be considered conclusive. Moreover, the R-squared values (0.9 or greater) are very high for cross-sectional analysis, indicating a strong explanatory power of the models. 6 However, grouping the superstar players in pairs is not casual, as the structures of tennis contests typically entail rivalries in which the two protagonists share the level of interest generated by the game in a similar fashion. This is particularly the case at the top, for the players who reach the finals, but also applies to earlier stages of the tournaments. 7 Elasticity is a ratio expressing the percentage change in one variable with respect to the percentage change in another variable. Applied economists often resort to elasticity, as it is independent of units and permits direct comparisons. However, because elasticity is evaluated at a point, its interpretation is valid only for small (infinitesimal) changes in the variable. The STATA manual explains that social scientists would informally explain the meaning of ey/ex () = 1 as "y increases 100% when x increases 100%" or as "y doubles when x doubles", although neither statement is literally true. Instead, for the statement to be accurate, it must incorporate an additional assumption (highlighted in italics): ey/ex () = 1 means that "y increases with x at a rate such that, if the rate were constant, y would double if x doubled". Statistical significance: *** p-value < 0.01; ** p-value < 0.05; ** p-value < 0.1; (t-statistic) in parenthesis.
There is no question that -among all the explanatory variables -the most important factor is sport achievement, both at the present time and in the past. This conclusion is evident from the observation of the sign and significance of the estimated coefficients (as reported by the t-statistics). It is also corroborated by comparing elasticity ratios.
As we had already accounted for sport performance, we expect the two variables accounting for the number of tournaments to be positively correlated with media value status. This is the case regarding the year 2007, as "NoTourn_2007" shows a positive coefficient that is statistically significant for women. However, for "NoTourn_Past" (annual average of tournaments in the last five years), the relationship is statistically insignificant, and (implausibly) negative in the case of men. Regarding the qualitative variables for superstar players, the expected outcomes hold for the women's model and to some extent in the case of men. The estimated coefficients are consistently positive and generally significant (except for the two ATP leaders), providing support for the winner-take-all hypothesis.
The results in Table 4 .2 contain similar outcomes regardless of sex. Accordingly, one may argue that the empirical analysis conveys essentially identical conclusions in all regards for WTA and ATP players. Moreover, the results undergo no substantial changes when the regressions are performed for the group of the top 300 men or top 300 women, rather than using the full sample of 700 individuals.
The estimation of our basic model, with "MediaValue" as the dependent variable, will now be replicated to deliver the "Notoriety" and "Popularity" models. This analysis is performed by separately employing the two components of the initial dependent variable. This further refinement of the analysis leads to a better understanding of the behaviour of media value in the short and long run (which is what we refer to when speaking of notoriety and popularity, respectively).
The estimation results of these models are presented in Table 4 .3 and Table 4 .4 and yield interesting findings. On the one hand, these new results corroborate the previous ones, thereby leading us to more resolutely support the conclusions previously mentioned. On the other hand, the regression analyses performed with the "Notoriety" and "Popularity" models provide additional implications, as we examine in greater detail below. Statistical significance: *** p-value < 0.01; ** p-value < 0.05; ** p-value < 0.1; (t-statistic) in parenthesis.
First, note that current performance is more relevant than past performance in explaining the media value rank in the short run (the "Notoriety" dependent variable). This conclusion is the expected outcome and is deduced through two findings: (i) the statistical significance of the estimated coefficient of "PointPerT_2007" compared to that of "PointPerT_Past" (the former is higher than the latter); and (ii) the relative magnitudes of the elasticities reported at the bottom of Statistical significance: *** p-value < 0.01; ** p-value < 0.05; ** p-value < 0.1; (t-statistic) in parenthesis.
Conversely, with respect to the long lasting recognition of players ("Popularity"), past performance is found to be the most relevant explanatory variable. (The respective elasticity, in Table 4 .4, is now 0.3761 compared to 0.7744 for women and 0.5629 compared to 0.6112 for men). Again, the outcome is not surprising, given that popularity can only be accumulated over time.
Second, according to the estimated results, it seems that the "Notoriety" regressions work better in the case of men; whereas the opposite applies to the sample of women, where the explanatory power of the model is higher when we use "Popularity" as the dependent variable. This can be seen by comparing the respective significance levels and R-squared coefficients. In summary, the estimation results are satisfying and indicate that media value in tennis primarily depends on current and past sport performance.
To briefly describe the conclusions reached so far, we can enumerate the factors that are identified as the most relevant to explain the origin of media value:
1. Current sport performance, as captured by the number of ATP or WTA points obtained in the present year.
2. Past sport achievements, approximated by the five-years annual average of the number of points accumulated in the ATP or WTA tour.
3. The number of tournaments in which the player has participated in the current season. (Apparently, the number of past tournaments is less relevant, especially in the case of the ATP tour).
4. The winner-take-all element, involving top superstar players. This is relevant for both men and women, but still requires a more detailed examination.
5. Other personal characteristics that refer to non sport-related factors, especially those that the public and the mass media find attractive.
We consider that having been able to approximate, in a statistical way, the relative importance of each of these five features mentioned above is an important contribution of this study. Additionally, in the case of certain individuals, the special skills mentioned in the fifth point are a major source of media value, which allow them to attract substantial additional revenues. Given the relevance of the issue, we devote a complete section to analyse this point.
Sport talent and media value premium
The previous section has developed an empirical model for studying the origin and sources of media value. The specifications of the models in Section 4 are based on the notion that media value (of tennis players) is largely determined by sport achievements.
Nonetheless, a number of non-sport related factors -such as the nationality or personal characteristics of the players -significantly affect their media value status. This is clear from the awareness that R-squared is never equal to 1, meaning that several aspects fall beyond the explanatory capacity of the variables linked to sport quality and performance.
Building on the baseline model in Section 4, this section investigates the size of the personal aspects that are not captured by the indicators of the sport contributions of players. The task of defining these qualitative traits is somewhat difficult to achieve, but the ESI approach can help to approximate their magnitudes for a given level of sport performance. To this aim, we use the residuals of the models in Table 4 .2 to identify the players who enjoy a media value level that exceeds their potential sport talent.
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Moreover, the residuals can be treated as a means of quantifying the players' ability to attract additional media value, in addition to the recognition that is directly related to their sport achievements.
First, it must be noted that residuals from the models estimated for men and women differ. To illustrate this point, the two diagrams in Figure 5 .1 plot actual media value against predicted media value. The latter is derived from the sport performance model, thereby indicating the expected media value that players would achieve strictly on the basis of sport performance records.
A cursory glance at the diagrams reveals that observations for women deviate, from the 45-degree line, to a greater extent than those of men. In other words, the absolute value 9 To avoid spoiling the individual residuals of superstar players (Federer, Nadal, Henin, etc.) we use the residuals of the model in which the winner-take-all element is not considered; that is to say: "MediaValue" against "PointPerT_2007", "PointPerT_Past" and "No_language". We have performed robust standard errors estimations and run the regressions separately for men and women. In Figure 5 .1 the observations for Federer and Nadal have been deleted to retain the same scale for the ATP and WTA tours, thus simplifying a comparison on the basis of a visual inspection of the graphs.
of the residuals (especially in the top part of the distribution) is generally larger for women than it is for male players. This is corroborated by a comparison of the R-squared values of the models: 0.919 for the men's and 0.8987 for the women's regression.
Furthermore, if we focus on the "Notoriety" model, the conclusion seems even more undisputable. Given the respective R-squared values (in this case: 0.94 for men and 0.862 for women) one may interpret, albeit not in an entirely conclusive manner, that approximately 14% of the variance in "Notoriety" among women tennis players cannot be explained on the basis of sport achievements; whereas the figure is just 6% in the case of men. This contrasting finding invites us to individually examine the case of the top players in both the WTA and ATP tours.
Figure 5.1. Deviations in the predicted outcomes of players' media values by sex
Having described the general behaviour of the residuals by sex, we now turn our attention to the top tennis players. The main outcomes, resulting from this detailed analysis, are displayed in Figure 5 .2 and Figure 5 .3 for men and women, respectively. A simple inspection of the figures reinforces the idea that dissimilar effects, in terms of notoriety and popularity, are operative for men and women; this feature is all the more evident when focusing on the super star tennis players (at the upper end of the media value distribution).
The residuals are represented in white if they take negative values and in black whenever they are positive. To make the interpretation of the graphics more intuitive, we have performed some limited calculations such that:
(i) The "actual Media Value" (as measured and calculated by the ESI methodology) is defined in the figures by the sum of the blue and black areas.
(ii) The "predicted Media Value" is represented by the union of the areas in blue and black. Bear in mind that the predicted (or expected) media values result from the estimations of the sport performance model, which was based on the sport performance variables referred to in Section 4. Accordingly, the black area represents the extra amount of media value that is not directly linked to sport talent of players but could be due to personal skills and attractiveness to the media. Similarly, the white shadow captures the degree to which tennis players fall short of what they should have achieved according to their sport performance.
Hence, the interpretation of these figures reveals that some players actually enjoy greater media value status than what they deserve on the grounds of their athletic merits alone. This is the case for male players, such as Nadal, Roddick, and Blacke; but the effect is far more significant for women such as Sharapova, Venus and Serena Williams, Jankovic, Ivanovic, Hingins and, especially, Kournikova. Again, figures 5.2 and 5.3 illustrate -at the individual level -the extent to which some male and female players deviate from the normal pattern of the sport-based model in Table 4 .2.
Figure 5.2. Actual and Predicted media value -Men tennis players
To summarise, consider the meaningful findings we have obtained by examining the deviations of current (or effective) media value from the predicted (or expected) media value; the latter being the estimated media value one should expect by exclusively considering to sport performance and achievements.
Notice further that the comparison of the two figures immediately provides support for the notion that the personal characteristics of players are more relevant for women than they are for men. This bias, even if statistically not very large, hints the existence of stereotypes that could be affecting the incorporation of women into particular labour markets. 
Media value and "equal prize" policies
All four Grand Slam tournaments pay equal prize money to male and female tennis players. In 2007, the organisers of the Wimbledon Open decided to adopt this policy, just one year after the French Open began awarding the same prize money to the men's and women's singles champions. The other two (the US Open and Australian Open) already had followed this policy for years. The debate on the subject seems an endless argument that has become more notorious since the last Grand Slam implemented an equal prize policy.
The arguments in support of the current arrangement (of equal prize money in tennis) are varied. On one side, people invoke social reasons, the modern sensitivity towards historical discrimination against women and the desire to ensure that they occupy an equal role in society, a view that is becoming increasingly predominant. The following quote made in June 2012 by Stacey Allaster, the CEO of the women's tour, may be a good summary of this viewpoint: "Tennis, including the Grand Slams, is aligned with our modern, progressive society when it comes to the principle of equality. I cannot believe in this day and age that anyone can still think otherwise. This type of thinking is exactly why the WTA was founded and we will always fight for what is right." Of course, these may be good reasons for establishing equal prize policies in tennis tournaments.
Nevertheless, if the goal is to confront the issue from an economic perspective exclusively, we must then leave aside any argument that is not strictly of an economic nature. The aim of this study is respond to questions such as: to what extent are money prizes in tennis in accordance with the economic contributions of the players? Is there room for efficiency improvements in the tennis industry? It is true that, at the Grand Slam tournaments, men play best-of-five-set matches; whereas women play best-of-three matches. Moreover, even if in the majority of the other tournaments, all matches for both genders are best-of-three matches, the duration of the ATP games may still be generally longer than those of women. And yet, we believe that arguments of this kind are rather weak, as money prizes are nonetheless fixed in advance, without actually knowing the duration of the games. Moreover, from an economic perspective, the critical issue is determining the spectators' willingness to pay for a tennis match, regardless of its duration.
Ultimately, in keeping with economic rationality and to ensure that the events are organised with an efficient structure, attention must be focused on studying whether men's or women's tournaments arouse greater interest among the general public and examining to what extent.
The basic model developed thus far has proven to be reliable and provided us with a valid framework for responding this type of questions. Given the internal consistency of the previous specifications of the empirical model, we are in a position to address several topics in this industry. In particular, in this section we argue that the ESI methodology is an appropriate tool for addressing the issue of equal money prize rewards in tennis.
Economic theory recommends employing more intensively those inputs that are more productive. This general principle also applies in the sports industry, as shown, for instance, by Szymanski and Smith (1997) or Hoehn and Szymanski (1999) . 10 The first purpose of this section is to examine whether this feature holds in the tennis industry and to establish the extent to which it applies.
We have found that media value level (of tennis players) is primarily accrued through sport success, although other factors are also involved. Additionally, tennis players generate economic added value (and hence revenues) through their media value status. Many companies are then happy to pay large amounts of money for the support, in their marketing and sponsorship campaigns, of the most popular superstar players. In summary, the media attention attracted by the individuals is an essential factor in determining their potential capacity for attracting earnings through various sources: prizes, merchandising, TV contracts, publicity, sponsorships, etc.
10 A full discussion of the issue requires additional comments. In sports economics, players or clubs are typically considered to be profit maximising agents. However, following the earlier work of Sloane (1971) , Késenne (1996 Késenne ( , 2000 argued that, in the world of European soccer, clubs can be treated as win maximisers (subject to a profit constraint) rather than profit maximisers, leading to different conclusions about competitive restraints. Similarly, Garcia-del-Barrio and Szymanski (2009) find consistent evidence of win maximising (subject to a zero profit constraint) behaviour in both the Spanish and English leagues.
The issue under examination here is the degree of efficiency in the equal prize money policy now prevailing in the four major tennis tournaments. To determine whether this policy is supported by economic rationality, we estimate a model where the dependent variable is the money prize per tournament "PrizePerTourn_2007". Then, the main explanatory variable is the joint index of media value ("MediaValue_Mixed", as shown in Table 3 .3, which is reported in more detail in the Data Appendix). Both variables are perfectly comparable for all tennis players, regardless of their sex, which is a critical strength of this empirical model.
But, in addition to implementing the most revealing empirical model (that is to say, the one described in the above paragraph), it is informative to examine the relationship between money prizes per tournament (the same dependent variable than before: "PrizePerTourn_2007") with respect to current sport productivity: "PointPerTourn_2007"; or to the 2 variables: "WTAperTourn" and "ATPperTourn", if the number of points in the WTA or ATP tour are allowed to have different slopes in the estimations. Table 6 .1 reports the summary statistics of the available variables, including the winner-take-all dummies for the top 2 and top 4 superstar players. Then, Table 6 .2 presents the estimation results of the models relating the amount of money prizes per tournament with respect to the sport performance records of tennis players. The R-squared values are very high in all the models, which is not surprising given the existing rewards structure employed in both the ATP and WTA tours.
First, note that models in Table 6 .2 are not perfectly legitimated, as men and women play in entirely separate competitions. Thus, a joint comparison in terms of sport performance is inadequate, insofar as half of the players in the sample have never played against the other half. Irrespective of this shortcoming, some comments may still be relevant.
To simplify the explanations, let us focus on the observations of Model (3) and Model (4), which only differ in the use of dummy variables: "WinTakeAll_2" and "WinTakeAll_4". Note that, in both models, we only include a single variable for sport achievements: "PointPerTourn_2007", implying that the same estimated slope is enforced for men and women. Within this framework, the negative sign, along with the statistically significant level of the estimator for "Women_Dummy" (a qualitative variable collecting the women in the sample) indicates that the women's money prizes are smaller in size compared to those of men for a similar number of points in the respective WTA and ATP tours. Statistical significance: *** p-value < 0.01; ** p-value < 0.05; ** p-value < 0.1. (t-statistic) in parenthesis.
The interpretation of this empirical finding may be simply due to the fact that there are many tennis tournaments where equal price policies are not adopted. We believe that this may of course be the case; nonetheless, the result is inconclusive for several reasons:
(i) As has already been mentioned, men and women play separately in two groups, implying that the number of points accumulated by individuals in each group is not perfectly comparable with those of the other group.
(ii) According to the elasticities (estimated at the mean) for "ATPperTourn" and "WTAperTourn" of models (1) and (2), the result seems to be the opposite: in proportional terms, women receive larger increases in money prizes than men in response to a percentage point increase in sport attainment.
(iii) Finally, and most importantly, from an economic perspective, the critical issue is not so much about matching money rewards to the number of points, but rather to determine whether the earnings of tennis players are congruent with the amount of business and economic added value they actually produce, which can be much better appraised by the ESI media value index.
As a result of the above reflections, we prefer the empirical estimations in Table 6 .3, which deliver meaningful and reliable outcomes. The structure of these models is essentially based on the relationship between money prizes per tournament (again the same dependent variable) and a set of explanatory variables, where the main one consists of media value ratings and is denoted "MediaValue_Mix" (or "mv_Mix"). 11 We have already clarified that this measure of media value, entering into the regressions, is the joint index shown in Table 3 .3 and reported in the Appendix. Statistical significance: *** p-value < 0.01; ** p-value < 0.05; ** p-value < 0.1. (t-statistic) in parenthesis.
The specification of this preferred model overcomes all the drawbacks associated with the approach based solely on the sport performance records. The model is presented in four versions, to robustly determine whether women or men are paid in excess of their contribution to the business, which is the question of interest.
Moreover, the results are checked for robustness by using diverse specifications of the model. The first procedure is shown in Model (5), where two variables for the players' media value ("mvMix_Men" and "mvMix_Wom") are included to separately treat the groups of men and women. The estimated slopes -positive, significant and statistically very different -predict that women tennis players receive higher earnings than men, at any given level of media value: the coefficients are, respectively, 9.924 and 5.498.
More revealing than a deeper examination of Model (5) is to review the estimations of the other three models. Strictly speaking, all three are actually a single case, given that Model (7) and Model (8) are mere replications of the same specification of Model (6) for different sub-samples. As can be seen subsequently, the regressions when using smaller sample sizes, of either 600 or 400 players, yield similar results.
The specification of Model (6) is more suitable, than Model (5), for comparing the new estimations with those in Table 6 .2. More importantly, its interpretation is straightforward, and the similarity of the results, across the three versions of the model, supports the soundness of the conclusions. Under this approach, instead of dividing the main explanatory variable (using both "mvMix_Men" and "mvMix_Wom" permitted the estimation of different slopes for men and women), we include a single "mvMix" variable, accompanied by a dummy variable capturing all the women in the sample. This is possibly the simplest and most convincing procedure to provide a truthful answer to our question. The whole point consists of testing if the estimated coefficient of "Women_Dummy" (a qualitative variable controlling for female players) is statistically significant. A negative and significant coefficient indicates that women are paid less than the amount their media value deserves, and the opposite interpretation follows if the sign is positive and significant. Table 6 .3 presents the regressions for 3 different sample sizes of the model. The explanatory power in all the cases is high (R-squared of approximately 0.58). More importantly, the estimated coefficient of "Women_Dummy" is statistically positive and highly significant, implying that women are paid above the economic value they generate, at least according to the perceptions of the public and the media.
Regarding the quantitative interpretation, the estimations of the elasticity convey very informative outcomes. In Model (6), the elasticity is as high as 0.3252, meaning that the earnings of a tennis player increase by approximately 33% simply by the player being a woman. 12 Notice also that constraining the sample to the 600 or 400 most relevant players does not alter this conclusion (in this case the figure is approximately 28%). The results reported in Table 6 .3 do not seem to permit another interpretation.
In conclusion, the current situation in the tennis industry is such that women are typically overpaid with respect to men, at least according to the media value approach adopted here. Provided that media value status determines the potential capacity to attract revenues, this finding implies that the current situation of the tennis industry is in clear disagreement with the usual economic views and recommendations. Therefore, our study called into question equal prize policies, provided there is some concern for not compromising the rules of economic rationality and efficiency.
Concluding remarks
In this study, we have pursued various objectives. First, we have presented and described the principal aspects of the ESI methodology, which we consider a reliable procedure to evaluate the economic value of intangible assets in sports. We have explained how the ESI approach establishes rankings of the intangible talent of players, a task carried out by appraising the level of a player's exposure in the mass media. In this way, ESI calculations provide individual assessments on the media value of players participating in a wide variety of sporting competitions, at any moment in time.
Among the other strengths of the ESI methodology, the homogeneity of its rankings must be stressed. Thanks to the accurate and comparable ratings of media value generated by ESI, we can easily compute rankings and make comparisons (in terms of media value) between players and over time. Then, from individual figures, we can also infer the overall media value of tournaments or leagues, as well as the collective media value of groups of individuals who meet specific criteria or belong to particular teams.
To study the tennis industry, we have used ESI data set, which comprises weekly records of the top 1,400 professional tennis players (700 women in the WTA and 700 men in the ATP in the 2007 season). To rank the media value of tennis players, we follow the basic guidelines of the ESI methodology by combining the notions of notoriety and popularity.
After having computed the ESI media value index for the 1,400 most relevant tennis players in the world, our analysis reveals that, in 2007, Roger Federer was the absolute leader in terms of media value; while Rafael Nadal, who was second, came close to him. Among the ladies, Justine Henin received the third position in the mixed raking, and is considered the most valuable female player in 2007. Then, note that Sharapova is the second-ranked woman (in spite of ranking only 5 th in the WTA tour) and even holds the 6 th position in the mixed ranking. Sharapova received a share of attention that exceeds the rank she would deserve in terms of sport performance. Additionally, five women are found among the top ten players in the world.
Our study has provided insights on other relevant aspects, such as the concentration of media value. Some information may help to summarise the finding that a small number of superstar players absorb most of the attention in the media: The top 20 tennis players (out of 1,400) generate 30% of the total media value in tennis. If the analysis is restricted to the leading 10 players of each sex, we find that just 10 individuals account for 27% of the total interest generated by men (700 men in the data set, which is less than the 1.8% of the sample), while this figure is approximately 37% for women.
To reach a better understanding on the topic, we have also investigated the sources of media value in tennis. In this context, we have estimated the extent to which sport performance explains the media value level (as well as the popularity and notoriety) of players. In line with previous studies conducted for other sports industries, we find that sport performance largely determines the media value status of tennis players.
The investigation of the size and significance of the estimated coefficients reveals interesting aspects. On one side, sport achievements have a decisive influence on the media value levels of players. On the other side, current performance is found to be relatively more relevant (compared to past performance) for predicting the notoriety level than it is for the popularity level.
The study also examines the influence of non-sport related factors on the media value status of individuals, revealing that women are more dependent than men on their personal characteristics. This bias, even if not enormous, hints at the existence of factors not directly related to sport quality and to stereotypes that could be affecting the opportunities offered to women in certain labour markets.
Once the rankings of media values of the tennis players had been determined, we were in well positioned to explore other relevant issues related to the competitive structure of the tennis industry. For instance, as previous ESI reports had found for other sports, we find that the potential earnings of tennis players can be better predicted using media value records rather than sport performance indicators alone.
Finally, the richness of ESI data set has allowed us to confront the current debate on equal money prize policies in tennis tournaments. The issue has been examined in light of the contribution to spectacle that tennis players generate, as evaluated by the ESI media value index. Interestingly, we find that men are responsible for 65% of the total media value generated in tennis. Accordingly, female players competing in the WTA only represent 35% of the worldwide global interest in the mass media. The estimations from the regression models provide empirical evidence that the gap in money prizes between men and women is smaller than the difference in terms of media value contribution. Therefore, by stressing the uneven contribution to the spectacle by men and women, our study calls into question the prevailing equal prize practices in Grand Slam tournaments.
In conclusion, from an economic perspective, policies of equal money prizes are unlikely to be compatible with economic efficiency. This is because women contribute to the provision of spectacle (by tournament) in a lesser degree than men, despite the winners for each sex receiving identical money prizes. This statement seems conclusive, as similar results have been obtained through various models. Although there might be a number of good reasons for defending equitable reward schemes, our point is simply to consider this to be incongruent with economic efficiency and rationality. For instance, from the perspective of the organisers of tennis tournaments or sponsorship companies, reward systems of money prizes could be more efficiently designed if the actual (effective) contribution of the agents involved in the spectacle are taken into account. 
